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IRPL-F 1 


INTERSERVICE RADIO PROPAGATION LABORATORY Issued 
NATIONAL BUREAU OF STANDARDS 30 sept. 1944 
WASHINGTON, D.C. 


Organized under Joint U.S. Communications Board 


IONOSPHERIC DATA 


This IRPLeF=series report, issued monthly, serves as one of the 
three current supplements to IRPL Radio Propagation Hancbook, Part l, 
(War Dept. TM11-499, Nevy Depte DNC-l3-1). The supplements of the 
IRPL-D series, "Basic Radio Propagation Predictions Three Months in 
Advance", issued earlier in the month, include basic prediction charts, 
auxiliary charts and nomograms, as well as examples illustrative of 
their use. The supplements of the IRPLeE series, "Radio Propagation 
Predictions One Month in Advance", include revisions two months later 
of certain of the predictions given in the D serigs, and nomograms 
giving predictions in a form for rapid operational use. Before this 
month, most of the material was combined in a single report, "Radio 
Propagation Conditions". 


NOTE 


. All three supplements of tiis month's (Septenber) issue 
are being furnished to the regular recipients of the dis- 
continued sinzle supplement, "Radio Propagation Conditions.” 
Hereafter, only the Deseries supplement will be furnished 
unless requests are received for the others. Kequests 
should be sent in if future issues of the E and F supple- 
ments are desired. 


This note does not apply to U.S. Army distribution of 
TB11<-499—=1 and U.S. Navy distribution of DNC-13-1(8)e 
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Watherso, W. Australia (median values of Es only)Table 27 
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Ionospheric storminess « « e o e « e © © © © © © o 


Ionospheric character and principal storms 
observed at Washington, D.C., August, 1944. 
Magnetic ¢ rzaracter. 


Sudden Ionosphere Disturbances = None observed at 


Maeiiactous DeCe, during August. 


 ,  ) 
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SPORADICos TRANSMISSION . © e 6 eo oo ec ooo oO eee OO Ow Page 7 
Comparison of percentage of total time of sporadiceE 
transmission as observed by the Federal Communicat ons 
Commission Engineering Department with that deriveu from 
analysis of IRIL verticaleincidence data at Washington, DeCe Table 40 
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TERMINOLOGY 
Note.- The following symbols are used, conforming to the recommenda- 
tions cf the International Radio Propagation Conference held in Washington, 
DeCo, 17 April to 5 May 1944. 
£°R2 = ordinaryewave critical frequency for the F2 layere The term night F 
layer will no lenger be ussde the term F2 layer is now used for 
the night F layer as well as the daytime Fe layer. 
f£°Fl « ordinary-wave critical frequency of the Fl layer. 
£°E - ordinary-wave critical frequency of the E layer. 
h'F2 © minimum virtual height of the F2 layer. 
h*Fl © minimm virtual height of the Fl layer. 
h’E e« minimm virtual height of the E layer. 
fEs -@ highest frequency of Es reflections. 


M = maximum usable frequency factor, to be followed by the distance in im. 
Examples; M3600 represents 3500-km maximum usable frequency factor. 


muf © maximum usable frequency. 
[ |e interpolated value. 
( ) = doubtful value. 


A e« characteristic not measurable because of blanketing by sporadic Ee 


: 7 a 
B - gharacteristis not measurable because of loss of trace due to = 
absorption. 


¢ « characteristic not measurable because of equipment failure or 
inter ference. 


Db -~ characteristic higher than upper limit of recorder. 


& « characteristic less than lower limit of recorder. 


@5eo 


F - spread echoese 


- £°r2 < fF. 


q2 


@ stratification observed within region. 


by 


J  - ordinary-wave critical frequency deduced from measured extraordinary- 
wave critical frequency. 


K - ionosphere storm in progresse 


MONTHLY AVERAGES AND MEDIAN VALU@S OF IONOSFHERIC DATA. 


The tables and graphs of ionospheric data presented here are 
assembled by the Interservice Radio Propagation laboratory for analysis 
and correlation principally incidental to IRPL predictions of radio 
propagation conditions. These data are furnished by the followings; 


Carnegie Institution of Washington (Department of Terrestrial Magnetism). 
Baffin Ise, Canada 
Fairbanks, Alaska (University of Alaske, College,Alaske ) 
Reykjavik, Iceland 
Maui, Hawaii 
Trinidad, Brit. West Indies 
Huancayo, Peru 
Watheroo, W. Australia 


British National Physical Laboratory, and Inter-Services Ionosphere Bureau. 
Radio Research Station, Slough, England 
Great Baddow, England 
Burghead, Scotland 
Delhi, India 


Australian Council for Scientific and Industrial Research. 
Radio Research Board, Australia 
Brisbane, Q., Australia 
Mt. Stromlo, Canberra, NSW, Australia. 


Canadian Department of National Defence, Naval Service. 
Churchill, Canada 
Ottawa, Canada 


New Zealand Radio Research Committes. 
Kermadec Is. 
Christchurch (Canterbury University College Observatory) 
Campbell Ia, 


Netional Bureau of Standards, Washington, D.Ce 
Stanford University, (San Francisco), California. 
Louisiana State University, Baton xXouge, Louisiana. 
University of Puerto Rico, San Juan, P.Re 
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For their timely value, sore of the tables presented are provisional 
data received by telephone or telecraph in which there may be small or 
infrequent errors. lihen final values are available s ch errors will be 
corrected im later issues of this report. 


The final values presented, both in tabular and graphical form, 
aithough correct for the quantities stated, may sometimes lead to an 
erroneous conception of typical values for the quantity under considera- 
tion. Even when standard scaling practice is used (this being by no 
means universal as yet), intrinsically misleading results may arise 
fron the monthly average being determined from only a few observations 
during the monthe Two frequent types of such error, both particularly 
typical of stations in far northern or far southern latitudes are: 


(a) Erroneousiy high values of monthly average critical frequencies 
caused by the frequent absence of record for oases where the critical 
frequency is below the lower frequency limit of the recordere A 
median, rather than a mean, value of the critical frequency is more 
significant in such cases, the median being that for all times at 
which observations were made, the cases of absent records being counted 
as less than the lower frequency limit of the apparatus. 


(t) Erroneously high values of monthly average F2-layer critical free 
quencies caused by the frequent occurrence of cases where the Fl-layer 
critical frequency exceeds that of the F2elayer. This is characteristic 
of summer months during sunspot-cycle minimum, particularly in northern 
latitudes. In this case, also, median values are more significant than 
mean values, the median being that for all cases where observations are . 
made, those cases where missing values result because of higher f°Fl 
being counted as less than the f°OFl. When, as is often the case, no 
great discrepancy is likely to exist between f°Fl and f°F2, a typical 
value of f°F2 may be obtained by taking the monthly average of observed 
f°F2 together with observed fOFl for the cases where no f°F2 could be 
measured o 


The discrepancy between predicted and observed values of monthly 
average critical frequencies, particularly for far northern stations, 
is frequently because of the above reasons, the predictions being in- 
tended to represent typical values for the location wnder consideration. 


IONOSPHERIC DATA FOR EVERY DAY AND HOUR 


These data, observed at Washington, D.C., follow the scaling prac« 
tices recommended by the International Radio Propagation Conference held 
in Washington, b.Ce, 17 April to 5 May 1944. (Cf. IRPL-C6l1, ppe3é=39). 


In order to obtain typical values of monthly average f°F2, for 
cases where the fOF2 falls below the f°Fl, values of f°Fl are used in 
teking the average, such cases being indicated in Table 30 by the 
symbol G, and a “less than" sign before the fOF]l value inserted. 


ole 


Because of the high variability of observed fEs, mean values are 
of little practical significance and are not given here. 


Mean values of other quantities are given for ell days of the month 
as well as for quiet days only. The criterie for selecting periods of 
jonospheric storminess, whose date are deleted in obtaining the mean 
values for quiet days only, are presented in IRPL-k5, "Criteria for Iono- 
spheric Storminess", availeble to authorized persons upori request. 


There is a notable increase in median values of Es reported for 
Fairbanks, Alaska, over those observed in June, rreviously presented 
in the August issue of "Ionospheric Data". ‘this is because of a change 
in record scaling practice; values of Es reported previous to 1 July 
1944 were those for blanketing Es onlye Beginning 1 July, following 
the recommendations of the International Redio Propagation Conference 
held in Washington, D.C., 17 April to 5 May 1944, values reported are 
those for the highest frequency at which Es echoes are observed. 


It may be noted that a logarithmic gric is used for the graphical 
presentation of critical frequencies, fis and F2-M3000. This is for 
convenience in obtaining muf by means of graphical multiplication 
(ieee, since the distances above 1 on such a grid are proportional 
to the logarithm of the quantities represented, two such distances 
may be added in order to obtain the product, on the same scale, of 
the two quantities). 


IONOSPHERIC DISTURBANCES 


Table 39 presents ionospheric character figures and principal 
storms observed at Washington, U.C., during August 1944, as determined 
by the criteria presented in IRPL-R5, cited above, together with American 
megnetic K-figures which are usually covariant with theme 


SPORADIC@-E% TRANSMISSION 


Table 40 presents the first comparison which has been mace between 
percentages of time of occurrence of transmitsion by sporadice-E reflec= 
tion as observed under practical transmission concitions and those de- 
rived for the frequency under consideration by 2ztatistical analysis of 
verticaleincidence datae Observations were made by the Federal Com- 
munications Commission Engineering Department of percentages of total 
time of transmission by means of Es reflections on 4462 Mc (WGTR, at 
Paxton, Masse, So at one mile = 2460 uv/m) as received above 25 uv/m 
at Allegan, Mich., Grand Island, Nebe, and Atlanta, Ga. These are 
given in comparison with equivalent percentages, of the time derived 
from vertical-incidence, data observed at Washington, D.C., during 
the same monthse A maximm usable frequency factor of 5 was taken 
and the verticaleincidence probability of Es-reflection at 44.3/5 3 
8-86 Mc determined. 


Despite the considerable variability exhibited by Es data, as 
may be seen by inspection of Table 35, and despite the fact that the 
midpoints of the transmission paths under consideration are not exactly 
at the location of Washington, D.Ce, fairly good agreement may be noted 
between these observations. 


Longitude variations in Es are fairly pronounced, greater percent- 
ages of Ks in temperate latitudes being noted with proximity to the 
auroral zonese It may be seen from Table 40 that the best agreement 
with Washington, D.C., vertical-incidence data occurs for the observa- 
tions made at Atlanta, Ga., where the midpoint of the transmission path 
is closest to Washington. Similar seasonal variations exist in all 
cases, with maxima during both winter and summer solstices, the latter 
being the greater, and minima during equinoctial seasons. 


ERRATA 


Values of F2-M3000 previously reported from Baton Rouge, Louisiana, 
for June and July 1944, are generally too low because of error in scale 
ing the records. Correct values will be given in this report, as soon 
as they are available, for June. The July values are correctly given 
in this report in the graph, Fige 13. 
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Length of time sweep: 16 Mc to 0-5 Mc in 15 minutes. 
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IRPL REPORTS 


Daily 


» Telephoned and telegraphed reports of ionospheric, solar, and magnetic data 
s from various places. 
Warnings of ionospheric disturbances, 


Weekly 
IRPI-J, Radio Propagation Forecast. 


Monthly 


IRPI-D. Basic Radio Propagation Conditions — Three months in advance. 
IRPI-E, Radio Propagation Predictions — Cne month in advance, 
IRPL-F, lonospheric Data. 


Quarterly 


IRPL-A. Recommended Frequency Bands for Ships and Aircraft in the Atlantic 
and Pacific. 
IRPL-B, Recommended Frequency Bands for Submarines in the Pacific. 
IRPL-K, Best Radio Frequencies for Aircraft and Ground Stations in the Atlantic. 
IRPI-M, (WIMS APFENDIX N) Frequency Guide for Merchant Ships. 


Semi-annual 
IRPI-H, Frequency Guide for Cperating Personnel. 


Special Reports, etc. 


IRPL Radic Propagation Handbook, Part 1. 
IRPI-Cl through C61. Reports and papers of the International Radio Propagation 
Conference, 17 April to 5 May, 1944, 
IRPL-R, Unscheduled reports. 
Rl. Maximum Usable Frequency Graph Paper. 
Re and R3. Obsolete. 
RU, Methods Used by IRPL for the Prediction of Ionosphere Characteristics 
and Maximum Usable Frequencies, 
R5. Criteria for Ionospheric Stcrminess. 
R6, Experimental studies of ionospheric propagation as applied to a 
navigation system, 
IRPI-T, Reports on Tropospheric Propagation. 
Tl, Radar Operation and Weather. 
Tea. Radar coverage and weather. 
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